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PCT/US2014/072566, filed December 29, 2014;
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DECLARATICN OF GAL SUEZ, PH.D.

Gal Suez, hereby declare that:

I am presently an Organic Lab Manager at Adama Makhteshim Ltd. A

copy of my curriculum vitae is attached hereto as Exhibit A,

I understand that the following compound ig claimed in the subject
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application:

I have reviewed and am familiar with U.S. Application Publication
No. 2011/0263627, published October 27, 2011 f{alsc published as
PCT International Application WO 2011/137002 on November 3, 2011},
isgued as U.S. Patent No. 8,263,603 on September 11, 2012, to
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Boebel et al. (hereinafter “Boebel et al.”). A copy of U.S3. Patent

No. 8,263,603 1s attached hereto as Exhibit B.

4. I have been asked to provide my opinion on whether the claimed
compound is obvious to a person of ordinary skill in the art

(“POSA”} in view of Boebel et al.

5. For the reasons stated below, the claimed compound is not obvious
over Boebel et al. Based on the disclosures in Boebel et al., T
believe that a P0OSA would have selected compound 4 of Boebel et
al. as the starting/lead compound for modification but would not
have been motivated to medify compound 4 in a way so as to arrive

at the c¢laimed compound.

Boebel et al. would have led a POSA to select compound 4 as the lead

compound for further modification.

6. For reasons that follow, Boebel et al. would have taught a POSA
that the fungicidal effectiveness of the compounds disclosed
therein is improved by (i} the chlorine substituent on the right-
hand side of the molecule {i.e., on the phenyl at position 1 on
the pyrimidine ring) and (ii} the methyl substituent on the
nitrogen atom at posgition 3 of the pyrimidine ring. Therefore,
Boebel et al. suggests that compound 4 would be the most promising

compound for further research efforts to develop fungicides.

7. Boebel et al. exemplified 9 compounds, which are shown in Table
I in columns 14-15 therein and which are replicated below.

Compound 1 has been annctated to show ring positions.
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8, Table II in column 17 of Boebel et al. shows the effectiveness of
the test compounds in controlling disease in one-day protectant
{1 Dp*) ({(i.e., when the plants were inoculated with an agueous
spore suspension of Septoria tritici one day after being treated
with the fungicidal compound) and three-day curative ("3 DC"}
{i.e., when the plants were inoculated with an aqueous spore

suspension of Septoria tritici three days before being treated
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with the fungicidal compound)} testing. The table in column 16 of

Boebel et al. disclosed the rating scale, reproduced as follows:

% Disease Control Rating
76-100 A
51-75 B
26-50 C
0-25 D
Not Tested E

9. FPour compounds, i.e., compounds 1-4, are shown to have the rating
“A" in both the 1 DP and 3 DC tests. Compounds 1-4 have significant
variation in structure. Moreover, a rating of “A” represents a
range of activities from 76% to 100%. Consequently, additional
information needs to be considered to select the most effective

compound from among structurally distinct compounds 1-4.

Preference for methyl at posgition 3 on the pyrimidine ring:

10. comparison of compounds 1 and 6, compounds 4 and 7, and compounds

A
3 and 8 of Boebel et al. demonstrates that a methyl at position
3 on the pyrimidine ring provides better fungicidal efficacy than

an ethyl at this position.

11. Compounds 1 and 6 of Boebel et al. differ from each other only in
that compound 1 bears a methyl at position 3, while compound &
bears an ethyl. Similarly, compounds 4 and 7 differ from each
other only in that compound 4 bears a methyl at position 3,
whereas compound 7 bears an ethyl. Moreover, compounds 3 and B8
differ from each other only in that compound 3 bears a methyl at

position 3, whereas compound 8 bears an ethyl.
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12.

PCT/US2014/072747,
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and PCT/US2014/072748, all filed

However, compounds 1 and 6 significantly differ from each other

in their fungicidal efficacy. Notably, compound 1, which bears a

methyl at position 3 of the ring, exhibited 76-100%

efficacy

{(i.e., "A”) in both the 1 DP test and 3 DC tests, whereas compound
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5, which is identical in every way except it bears an ethyl,
exhibited 0-25% efficacy (i.e., *D") in the same tests. Table Il

of Boebel et al.

13. Compounds 4 and 7 are also identical in every way except compound
4 bears a methyl at position 3 on the ring, whereas compound 7
bears an ethyl. Compound 4 exhibited 76-100% efficacy in both the
1 DP test and 3 DC Lests, whereas compound 7 exhibited 51-75%
(i.e., “B”) and 76-100% efficacy in the 1 DP test and 3 DC tests,

respectively. Table II of Boebel et al.

14. Furthermore, compounds 3 and 8 are identical in every way except
compound 3 bears a methyl at position 3 on the ring, whereas
compound 8 bears an ethyl. Compound 3 exhibited 76-100% efficacy
in both the 1 DP test and 3 DC tests, whereas compound 8 exhibited
0-25% and 51-7%% efficacy in the 1 DP test and 3 DC tests,

respectively. Table II of Boebel et al.

15. Based on the data in Boebel et al., a methyl substituent at
position 3 of the pyrimidine ring increases the efficacy of the
compound, while the ethyl substituent at position 3 decreases the

efficacy of the compound.

16. Therefore, a POSA would have been motivated to select a compound

with a methyl at position 3 on the pyrimidine ring.

Preference for a chleorine on the phenyl group:

17. A comparison of compounds 6, 7, and 8 of Boebel et al. demonstrates
that a chlorine substituent on the phenyl ring of the compound

increases the fungicidal efficacy of the compound.
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18. Compounds ¢, 7, and 8 of Boebel et al. differ from each other
only in the subsgtituent on the phenyl ring. Notably, as shown
below, the compounds differ only in that compound 6 bears a

hydrogen atom, compound 7 bears a chlorine atom, and compound 8

bears a methoxy group.

Conmpound 6: Compound 7: Compound 8:
0, 0
J—-« e

HN —@“ .CH
HN=2—-\N —. HN I\L 0 o3

H c—/ 0
H3C—/ :
Disease control Disease control Disease control rating:
rating: D & D rating: B & A D & B

19. However, compounds 6, 7, and 8 differ from each other in their
fungicidal efficacy. Specifically, {i} compound ¢ exhibited 0-25%
efficacy {i.e., “D”} in both the 1 DP test and 3 DC tests, (ii)
compound 7 exhibited 51-75% (i.e., “B") and 76-100% (i.e., “A")
efficacy in the 1 DP test and 3 DC tests, respectively, and (iii)
compound 8 exhibited 0-25% and 51-75% efficacy in the 1 DP test

and 3 DC tests, respectively. Table II of Boebel et al.

20. Based on the data shown in Table IXI of Boebel et al., a chlorine

substituent on Lthe phenyl ring increases the efficacy of the

compound.

21. Therefore, a POSA would have been motivated to select a compound

with a chlorine substituent on the phenyl.
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Selection of compound 4 as the lead compound:

22, As discussed above, Boebel et al. teaches that (i} a methyl on
the nitrogen at position 3 of the pyrimidine ring, and (ii) a
chlorine substituent on the phenyl ring provided compounds having

improved fungicidal efficacy.

23. Having understood the foregoing information, the POSA would have
understood that although compounds 1-4 were rated as having
activities in the range of 76% to 100%, i.e., having rating “a”,
the compound that had (i) a wmethyl on the nitrogen at position 3
of the pyrimidine ring, and {ii) a chlorine substituent on the
phenyl ring would likely be more active than a compound not having
both features. Among compounds 1-4, only compound 4 has both

features {i) and (ii}.

24 . Therefore, based on the teachings of Boebel et al., the POSA would
have selected compound 4 for potential modification in developing

novel fungicidal compounds.,

A POSA would not have been motivated by the teachings of Boebel et al.
to modify compound 4 to arrive at the claimed compound.

25. There is no teaching in Boebel et al. that would have motivated
a POSA to modify compound 4 of Boebel et al. to arrive at the

compound of the claimed invention,

26. Boebel et al. taught that the compounds disgclosed therein that
contain chlorine on the phenyl at position 1 of the ring exhibited
high fungicidal efficacy. Therefore, a POSA would not have bheen

motivated to eliminate the chlorine on the phenyl.
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27. Additionally, based on general knowledge in the chemical art, a

POSA would not have been motivated to substitute the chlorine of
compound 4 for a methyl to arrive at the compound claimed in the

subject application.

28. Chlorine and methyl exhibit different chemical properties, which
can affect the fungicidal activity of the compounds. For example,
chlorine is polar and, therefore, hydrophilic, whereas methyl is
nonpolar  and, therefore, hydrophobic. Chlorine is more
electronegative than methyl making chlorine a stronger electron-
withdrawing group than methyl, whereas methyl is more nuclecphilic
than chlorine making methyl a stronger electron-donating group

than chlorine.

29. Based on the differences in chemical properties between chlorine
and methyl, there would be no basis for a POSA to substitute the

chlorine on the phenyl for a methyl.

30. In view of the teachings of Boebel et al. and the different
chemical properties between chlorine and methyl, the POSA would
not have been motivated to modify compound 4 of Boebel et al. in
a way so as to arrive at the claimed compound of the subject

application.

There was no reagonable expectation that a compound having a methyl on
the phenvl group would have similar or improved properties compared to

compound 4.

31. Based on the data reported by Boebel et al., a POSA would not
reasonably expect that a compound having a methyl on the phenyl
at position 1 of the pyrimidine ring would exhibit fungicidal

activity similar to compound 4 or hetter than compound 4.
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32 . Therefora, Boebel et al. did not teach or suggest the claimed
compounds of the subject application, whieh have a methyl on the

phenyl group of the compound .

Conclugion

33, I am a person of ordinary skill in this art and it is my opinion,
based on-the foregoing, that a POSA would have been motivated to
select. nggpund 4 of Boebel et al. as the lead compound for
potent;al fulthex modification to prepare additional fungicidal

compounds.

34, Furthermore, it is my opinion that the POSA would not have bheen
motivated, based on the teachings of Boebel et al., to modify
compouhd 4 by substituting the piienyl group with a methyl so as
to arrive at the compound claimed in the subject application with
a teasonable expectation that the modified compounds would exhibit

51m11ar or “improved fungicidal activity compared to compound 4.

I hereby declare fhat all statements nade herein of my own knowledge are
true and that all’ statements made herein on informatgdﬁ and belief are

/
believed to be true.

@/’é /1 4

Gal Suez,/Ph.D.




Curriculum Vitae Gal Suez

Contact information:

Year of birth: 1981 Telephone number: 054-5487567
Address: Beer-Sheva Email address: galsuezi@gmail.com
Open to relocate Citizenship: Israel

Emplovment:

2018 Organic lab manager, Adama Makhteshim R&D

Matrix manager of team leaders in organic lab. Establish and monitor work plan,

assist in process development and improvement of existing processes, building bill of

materials {cost) based on raw materiais.

Administrative manager of organic labs and responsible for enforcement of lab safety

policies.

2012 - 2018 Team leader and project manager, Adama Makhteshim R&D

Leading a team of researchers in organic chemistry department, Tutoring new
researchers, develop and lead them to accomplish team's goals,

Setting priorities in research. Summarizing and presenting the team's work.

Responsible for execution of R&D work plan by working on number of
processes in parallel. Improve and assist in troubleshooting production
processes. Leading the research of innovative Al by development of process
from early stages through optimization up to scale-up.

Collaborate with production, marketing, registration, procurement, IP
departments. Lead collaboration with outsource companies in various
synthetic projects.

Experienced in developing processes of various chemistries including
hydrogenations, oxidations, fluorinations and others.

Fducation:

2008 - 2012 PLD, Technion

e  Major: Organic chemistry

e  Studies under the supervision of Prof. Mark Gandelman

o  Research Title: Catalysis with Metal-Free Molecules and by
Non-Covalent Bonds
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2005 - 2008 MSc¢, Technion
e  Major: Organic chemistry
e  Studies under the supervision of Prof. Mark Gandelman

e  Research Title: Development of New Organocatalysts Based on
the Molecular Recognition of DNA Bases

2002 - 2005 BA, Technion

e  Major: Chemistry

Military service:

2000 - 2001  Operations Sergeant in West Bank brigade

Publications;

a Suez, Gal; Grabarnick, Michael; Frenklah, Alexander; Steiner, Heinz;
Process for preparing a hydroxylamine pyrazole compound, PCT Int.
Appl., 2016, WO 2016181386 Al

° Suez, Gal; Grabarnick, Michael; Frenklah, Alexander; Process for
preparing 1-(4-chlorophenyl)-3-[(2-nitrophenyl)methoxy]-1H-
pyrazole, PCT Int. Appl., 2016, WO2016113741 Al.

e Suez, Gal; Bloch, Victoria; Nisnevich, Gennady; Gandelman, Mark;
Design and development of bio-inspired guanine-based organic catalyst

for asymmetric catalysis, Fur. J. Org. Chem. 2012, 11, 2118-2122.
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ABSTRACT

This present disclosure is related to the field of N3-substi-
tuted-N1-sullonyl-5-Auoropyrimidinones and their deriva-
tives and 1o ihe use of these compounds as [ungicides.

4 Clajms, No Drawings
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1
N}-SUBSTITUTED-N1-SULKFONYL-5-
FLUQROPYRIMIDINONE DERIVATIVES

CROSS-REFLRENCL TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisionai
Patent Application Ser. No. 61/327,855 filed Aypr. 26, 2010,
which is expressly incorperated by reference herein.

BACKGROUND AND SUMMARY OF THE
INVENTION

Fungicides are compounds, of natural or synthetic origin,
whick act to protect and/or cure planis against damage caused
by aprieulturaiiy relevant fungi. Generally, no singte fungi-
cide is uselulinall siluations. Consequently, research is ongo-
ing Lo produce fungicides that may have better performance,
are easier lo use, and cost less,

The present disclosure relates to N3-substituted-M-sulfo-
nyl-5-fluoropyrimidinone compounds and their use as fungi-
cides. The compounds of the present disclosure may offer
protection against ascomyceies, basidiomycetes, deutero-
mycetes and oomycetes.

One embodiment of the present disclosure may include
compounds of Fornwla I:

I
E R
P
Ry - /K
RZ
wherein R, is:

H;
is:

C,-C, alkyl optionally substituted with R,;

benzyl optionally substituted with 1-3 R,
Ry is —5(0),R;
R, is independently halogen, C,-C; atkyl, C,-C, haloalkyl,
C,-C, alkoxy, C,-C, halealkexy, C,-C, alkylthio, C,-C,
haloalkylthio, amino, ¢, -C, atkylamino, C,-C 4 alkoxycarbo-
nyl. -G, alkylearhonyl, €,-C,; alkylaminccarbonyl,
hydroxyl, or C5-C trialkylsilyl;
R, is independentiy halogen, C,-C, atkyl, C,-C, hainalkyl,
C,-C, alkoxy. C,-C4 haloalkexy, C,-C; alkylhio, C,-C,
haloatkyithio, amino, C,-C, alkylamino, C,-C; dialky-
lamino. C;-C; atkoxycarbonyl, or C,-C, alkylcarbonyl, nitro,
hydroxyt, or cyano;
R, is C,-Cgalkyl. C,-C; lialoalkyl, mina, C,-C g alkylamino,
C,-C, dialkytaming, a phenyt or benzyl wherein sach of the
phenyl or the benzyl may be optionaily substituted with 1-3
R;. or @ 5- or 6-membered sapuerated or ynsaturated ring
containing 1-3 heternatoms wherein each ring may be option-
ally substituted with 1-3 R;.

Another embodiment of the present disclosure niay include
a lungicidal composition for the control or prevention of
fimpal attack comprising the compounds described above and
a phytelogically accepable carrier matcrial.

‘et anuther embodiment ol (the presenl disclosure may
include a metbod for the control or prevention of fiungalatlack
on a plant, the method inclnding the sieps of applying a
fongicidally effective amount of’ one or maore of the com-
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pounds described above to at least oae of the fungus, the plant,
an area adjacent to the plant, and the seed adapted to produce
the plant.

The term “alkyl” refers to a brapched, wnlaancled, vr
cyclic carhon chain, inelnding methyl, ethyl, propyl, butyl,
isopropyl, isohutyl, tertiary butyl, pentyl, hexyl, cyclopropyl,
cyclobutyl, cyclopenty], eyclohexyl and the like.

As used throughowt this specification, the lenn “R’ refers to
the group consisting of C, 5 alky] nnless stated otherwise.

The terin “atkoxy™ refers 10 an —OR subsiiivent.

Tle tenm “alkoxycarbonyl” refers to a —C(O)—OR sub-
stituent.

The terma “alkylcarbonyt” refers 1o a -—C{O)—R substitu-
ent.

The term “alkylthio” refers 1o an —S-—-R substituent,

The tenn “baloalkylthio” refers to an alkylikio, which is
substituted with Ci, F, 3, or Br or any combination thereot,

The term “trialkylsily]” refers {0 —8iR,;.

The teri “cyano” refers to a —C=N subsfiment.

The term *hydroxyl” refers to an —OH substituent,

The tenn “amino” sefers to a —NH, substituent.

The term *alkylamino” refers to a —N{H)—R substituent.

The term “dialkylamino” refess to a —NR,, substituent.

The term “haloalkoxy” refers to an —OR—X substifuent,
wherein X is Cl, F, Br, or 1, or any combination thereof,

The tensn “haloalky]” refers to an alkyl, which is substi-
tuted with Cl, F, I, or Br or any combination thereof.

The term “halogen” or “halo™ refers ta ane ormore halogen
atoms, defined as F, Cl, Br, and 1.

The term “nitro” refers o a—NO, subsiituent.

Throughout the disclosure, reference to the compounds of
Formula 1 is read as also including optical isomers and salts of
Formula I, and hydrates thercof. Specifically, when Formula
1 coniains a branched chain alkyl group, it is undersicod that
such compounds include oplical isomers and racemates
hereof. Exemplary salts include: hydrochloride, hydrobio-
mide, hydroiodide, and the like.

1t is also understood by those skilled in the ant that addi-
fional substitution is nllowable, unless otherwise noted, as
long as the rules of chemical bonding and sirain energy are
satisfied and the product still exhibits fungicidal activity.

Another embodiment of the present disclosure is 2 use of a
compound of Fernnula I, for protection of a plant against
attack by a plhytepathogenic crganism or the treatment of a
plantinfesled by a phytopathogenic organism, comprising the
application of a compound of Formula I, or a composition
comprising the compound to soil, a plant, a part of a plant,
folinge, roots, andfor seeds.

Additionally, another embodiment of the present disclo-
sure is a composition useful for protecting a prant against
allack by a phylopathugenic organism andfor treatinent ol a
plant infesied by a phytopathogenic organism comprising a
compound of Forsnula I and a phytologically acceptable car-
rier haterial.

DETAILED DESCRIPTION OF THE PRESENT
PISCTLOSHRE

‘Ihe compounds of the present disclosure may be applied
by any of a variety of known techniques, either as the com-
pounds or as formulations compiising the compounds. For
example. the campounds may be applied 1o the roots. seeds or
fnliage of plants for the control of various fungi, without
damaging the conunercial value ol e plasts, The materialy

s may be applied in the form of any of the gencrally used

Tormulation types. {or example, as solutions. dusts, wettable
powders. flowable concentrates. oremlsifiable concentrates.
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Preferably, the compounds of the present disclosure are
applied i the form of a formulation, comprising one or more
of the compounds of Formuta [ with a phytofogically accept-
able carrier. Concentraled ormulalions may be dispersed in
water, or other liquids, for application, or [ormulations ruay
be dust-like or granular, which may then be applied withoxut
further treatment, The fernmuiations cam be prepared accord-
ing to procedures that are convenlional in the agricultural
chemical arf.

The present disclosure contemplates all veliicies by which
oncor more of the compounds may be formulated for delivery
and use as a fungicide. Typically, formulations are applied as
aqueous suspensions or emulsions. Suchk suspensions or
emulsions may be produced from water-soluble, water sus-
pendable, or emulsifiable formutations which are solids, usu-
ally known as wettable powders; or liquids, nsually known as
emulsifiable concentrates, aqucous suspensions, or suspen-
sion coucentrates. As will be readily appreciated, any mate-

rial to which these compounds may be added may be used, 2

provided it yields the desired ntility without significant inter-
ference with the activity of these campounds as antifimgal
agents,

Wettable powders, which may be compacted fo form water
dispersible granules, comprise an intimate mixture of one or
more of the compounds of Fermula 1, an inert carrer and
surfactants, The conceniration of the compound in {he wet-
table powder may be from about | percent to about 9¢ percent
by weight based on the total weight of the wettable powder,
more preferably about 25 weight percent to about 75 weight
percent. In the preparatiou of wetlable powder fonmudations,
the compounds may be compounded with any finely divided
solid, sueh as prophylite, talc, chatk, gypsum, Fuller's earth,
bentonite, attapulgite, starch, casein, gluten, montmorilionite
clays, diatemaceous earths, purified silicates or the like. In
such operations, the finely divided carrier and surfactants are
typically blended with: the compoond{s) and milied.

Emwilsifiable concentrates of the compounds of Formula I
may comprise a canvenient concendration, such as from about
1 weight percent to about S0weight percent of the compound,
in a suitable liquid, based on the total weight of the concen-
trate. The compounds may be dissofved in an inert carrier,
which is either a water-miscible solvent ora mixture of water-
immisctble organic solvents, and emulsifiers. The concen-
trates may be diluted with water and oil to form spray mix-
tures in the farm of oil-in-water emulsions. Useful onganic
solvents include aromatics, especially the high-hoifing naph-
thalenic and olefinic portions of petrojenm such as heavy
aromasic naphiha. Other organic solvents may also be used.

for example, terpenic solvents, including rosin derivatives, 3

aliphaiic ketones, such as cyclohexanone. and complex alco-
hols, such as 2-ethonyethanol.

Bmulsifiers which may be advantageously employed
herein may be readily determined by hose skilled in the art

and inelude various nonionic, anjonic, cationic and amphot- 53

eric camulsifiers, or a blend of two or more emuisifiers.
Examiples of nonionic emulsificrs useful in preparing the
emulsifiable concentrates include the polynlkylene glycol
ethers and condensation products of alkyl and aryl phenals.
aliphatic alcohols, aliphatic amines or fany acids with ethyl-
enc oxide, propylene oxides suck as the ethoxylaled alky}
phezols and carboxylic esters sofubilized wiik the polyol or
polyoxyalkylene. Cationic emulsifiess include quaternary
ammonivm compounds and fatty muine salts, Antonic emul-
sifiers include the oil-soluble salts (e.g.. calcinm) of alkylaryt
sulphonic acids, oif-sotuble salts or sulfated polyglycot ethers
and appropriate salis of phosphated polvelycol ether.
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Representative organic liquids which may be employed in
preparing the emulsifiable concentrates of the compounds of
ihe present invention are the aromatic liquids such as xylene,
propyl benzene fractions; or mixed naphthalene fractions,
mineral oils, substituted aromatic organic liquids such as
diocty} phihalate; kerosene; dialkyl amides of vartous fatty
acids, particufarly the dimethy] amides of fatty glycols and
glycol derivatives such as the n-butyl ether, elliyl ether or
netly] ether of diethylene glycol, the methyl ether of trieth-
ylene glycol, petroleum fractions or hydrocarbons such as
mineral ojl, aromatic solvents, paraitinic oils, and the like;
vegetable oils such as soy bean oil, rape sepd oil, olive oil,
castor ojl, sumflower $eed oil, coconut oil, corn oil, cotton
sced oil, linseed oil, palm oil, peanut oil, safflower oil, sesae
ail, tung oil and Lhe like; esters of the above vegetable oils;
and the like. Mixlures of two or imore organic Jiquids may also
be employed in the preparation of the emulsifiable concen-
trate. Organic liquids include xylene, and propyl benzene
fractions, witl xylene being most preferred in some cases,
Surface-active dispersing agents are typically employed in
liguid formutations and in an amount of from 0.1 to 20 per-
cent by weight based on (he contbined weight of the dispers-
ing agent wilh one or more of the compounds. The formula-
tiops can also contain other compatible additives, for
example, plant growth regulators and other biologically
active compounds used in agricniture.

Agueous suspensions comprise suspensions of vne or more
water-insoluble comppounds of Formula §, dispersed in an
aqueoos velicle at a concentration in the range from about 1
to about 50 weight percent, based on the total weight of the
agqueons suspension. Suspensions are prepared by finely
grinding one or more of the compounds, and vigorously mix-
ing the ground material into a vehicle comprised of water and
surfactants chosen from the same types discussed above.
Other components, such as inorganic salts and synthetic or
natural gums, may also be added to increase the density and
viscosity of the aquenus vehicle.

Thie cainponnds of Formula I can atso be applied as granu-
far fonmulations, whicl are particuiarly useful for applica:
tions to the soil. Granular formulations generally coutain
from about 0.5 1o about 10 weight percent, based on the total
weight of the granular formulation of the compound(s), dis-
persed in an inert carrier which consists entirely or in arge
part of coarsely divided inert matenal such as attapulgite,
bentonite, diatonzite, clay or a similar inexpensive subsiance.

- Such formulations are usually prepared by dissclving the
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compounds in a suitable solvent and applying it to a grapujar
carder which has been preformed to the appropriate patlicle
size, in the ronge of from about 0.5 to about 3 mm. A suitable
salvent is a solvent in which the compound s substantially or
completety soluble. Such formulaiions may also be prepared
by making a dougl: or paste of the carrier and the conpound
and sofvent, and crushing and drying te obiain the desired
granular particle.

Dusts condaining the compounds of Foymula | may be
prepared by mtimately mixing one or more of the compounds
in powdered form with a suilable dusty agricultural carrier.
such as, tor example, kaclin clay, ground velcanic rock, and
the like. Dusts ean suitably contain from about  to about 10
weight percent of the compounds, based on the fotal weight of
the dust.

The fonnulations may additionally contain adjuvant sur-
factants 10 enhance deposition, wettiog and penetration of the
compounds unto the 1argel crop and onganism, These adju-

i vant surfactants may optionally be employed as a component

of the formulaion or as a 1ank mix, The amount of adjuvans
surfactans wilk typicatly vary from 0.0) to 1.0 percent by
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volume, based on a spray-veiumne of water, preferably 0.05 w
0.5 votume percent. Suitable adjuvant surtactants inchide, but
are not limited to ethoxylated nony! phenols, ethoxylated
synthetic or netura aleohots, salts of the esters or sulphosec-
cinic acids, ethoxylated organositicones, ¢thoxylated fany
amines, blends of surfactants with minerai or vegetable oils,
crop oil concentrate (mineral oil (85%}+emulsifiers {15%}));
nonylphenol ethoxylate; benzylcocoalkyldimethyl quater-
nary ammonjumn salt; blend of petrolenm hydracarbon, alkyl
csters, organie acid, and anionic surfactant; Cq-C,, ulky-
Ipolyglycoside; phosphated alcobol ethoxylate; natural pri-
mary  aleohol(C,;-C,Jethoxyiate;  di-sec-butylphenol
EQ—PO block copolymer; polysiloxane-methy! cap; non-
yiphenol ethoxylate+urea anunoninm nitrate; ermulsified
melhylated seed oil; tridecyl alcohol (synthetic) ethoxylate
{8EO); tallow amine ethoxylate (15 EO), PEG(40{}) dicleate-
99.The fonnulations may also include oil-in-water enmisiozns
such as those disclosed in .S, patent application Ser. No,
11/495,228, the disclosure of whieh is ex pressly incorporated
by reference herein.

The lormulations may optionally include combinations
that contain other pesticidal compounds. Sncli additional pes-
ticidal componnds may be fungicides, insecticides, herbi-
cides, nematocides, miticides, arthropadicides, bactericides
or combinations thereof that are compatible with the com-
pounds of the present invention in the medium selected for
application, and not anlagonistic 1o the activity of Lhe present
comipounds. Accordingly, in such embodiments, the other
pesticidal compound is employed as a supplemental toxicant
{or the snme or for a different pesticidal vse, The compounds
of Formula § and the pesticidal compound in the combination
can generally be present in a weight ratio of from 1:100 to
100:1.

The compounds of the present disclosure may also be
combined with other fungicides to form fungicidal mixtures
ond synergistic imxtures thereof. The fungicidal compounds
af the present disclosure arc often applied in conjunction with
one or mare other fungicides 1o confrol a wider variety of
undesirable diseases. When used in conjunction with other
fungicide(s), the presently ciaimed compounds may be for-
niukated with the other fungicide(s), tank imixed with the other
fungicide(s) or applied sequentiaily with the wother
lwgicide(s). Such other fungicides may include 2-(thiocy-
apatomeihylthio)-benzothiazole, 2-phenylphenol, 8-hydrox-
yqeinoline sulfate, ametociradin, amisuibrom, antimycin,
Ampelomyces quisqualis, azaconazale, azoxystrobin, Sacil-
fus subrilis, benalaxyt, benomyl, benthiavalicarb-isopropyl,
benzylaminobenzene-sulfonate (BABS) sall, bicarbonales,
biphenyl, bismerthiazol, biterlanol, bixafen, blasticidiu-S,
borax, Bordeaux mixture, boscalid, bramuconazole, bupiri-
mate, calcium polysutfile, captafol, captun, carbendazim,
carboxin, carpropamid, carvene, ¢lloroneb, chilorothatonil,
chiozalinate, Comiothyrimm minitans, copper hydroxide, cop-
per octanoate, copper oxychloride, copper sullute, copper
suifate (Iribasic), cuprous oxide, cyazofamid, cyflufenamid,
cymoxanil, cyproconazole, cyprodinil, dazomet. debacarb,
diammaninm cihyleaehis-(dithiocarbamate), dichlofwanid,
dichlorophen,  diclocymet,  diclomerzine,  dichloran,
diethofencarh. difenoconazole, difenzogquat ion, diffume-
torim. dimethomorph, dimoxysirabin, diniconazole, dini-
conazole-M, dinabuton, dinocap, diphenylamine, dithianon,
dodemorph, dodemorph acefale, dodine, dodine free base,
editenphos, enestrobin, epoxiconazole, ethaboxam, ethox-
yquin, ewidiazole, imoxadone, lenamidone, fenarimol, fen-
huconazole, fenfuram, fenhexamid, fenoxani, fenpicionil,
fenpropidin, fenprepimorph, featin, fentin acctate, fentin
hydroxide. ferbam. ferdmrone. fluazinam. fudioxoml, fu-
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morph, fluopicalide, fluopyram, fluoroimide, Huoxastrobin,
tluquineonazole, flusilazole, Husulfamide, flunanii, Nuola-
nil, Hutriafoi, folpet, formaldehyde, Josetyi, fosetyi-alu-
miniem, Riberidazole, firalaxyl, fummelpyr, guazatine,
guaratine acetates, (¥Y-81, hexachlorobenzene, hexacona-
zole, hymexazol, imazalil, imazalil sulfate, imibenconazole,
iminoctadine, iminoctadine triacetale, iminoctadine tris{al-
besifaie}, ipconazole, iprobenfos, iprodione, iprovalicarb,
isoprothiolane, isopyrazam, isotianil, kasegamycin, kasuga-
nytinliydroclilodde Iydrate, kresaxim-methyl, mancoppe,
mancozeb, mandipropamid, maneb, mepanipyrim, mepronil,
mercuric chioride, mercuric oxide, inercurous chloride,
metalaxyl, mefenoxawn, metalaxyl-M, metam, metam-am-
monium, metam-potassiuz, metam-sodium, metconazale,
melhasnlfocarh, methyl jodide, methyl isothiccyanate, weti-
ram, mefominostrobin, metrafenone, mildiomycin, myclobu-
tanil, nabam, nitrothal-isopropyl, miarimol, octhilinone, ofu-
race, oleic acid (fatty acids), orysastrobin, oxadixyl, oxine-
copper, oxpoconazole Tmmarate, oxycarboxin, pefurazoate,
penconazole, percyenron, penflufen, pentachlorophenal,
pentachloropheny] laurate, penthiopyrad, phenylercury
acetate, phosphonic acid, phthalide, picoxystrobin, poiyoxin
B, polyoxins, polyoxorim, potassivm bicarbonate, potassinm
hydroxyquineline sulfate, probenazole, prochloruw, procymi-
done, propamocarb, propamocarb hydrochloride, propicona-
zofe, propineb, proquinazid, prothioconazole, pyraclos-
trobin, pyrametostrobin, pyraoxysirobin, pyrazophos,
pyribencarb, pynbuticarb, pyrifenox. pyrimethanil, pyro-
quilen, guinoclamine, quinoxyfen, quintozene, Repnoutria
sachalinensis extract, sedaxane, sithiofam, simeconazole,
sodium 2-plenyiphenoxide, sadimmn bicarhonate, sodinm
pentachlorophenoxide, spiroxamine, sulfur, SYP-Z0TH,
SYP-Z048, tar oils, tebuconazole, tebufloguin, techazene,
tetracenazele, lhiabendazole, thifluzamide, thiophanate-me-
thyl, thiram, tiadinil, fofclofos-methyl, tolyHuanid, triadime-
fon, triadimenol, triazoxide, tricyclazole, tridemorply, triflox-
ystmohin, trifftumizoele, triforine, triticonazole, validamycin,
valifenalate, valiphenat, vinclozoliu, zineh, zivam, zoxamide,
Condida oleophila, Fusarium oxysporum, Gliocladiin spp.,
Phiebiopsis gigantea, Streptomyces griseovividis, Tricho-
derma spp., (RS)}—N-(3,5-dichlorophenyl)-2-(methoxym-
eihyl}-succinimide, 1,2-dichloropropane, |,3-dichiora-1,1,3,
3-letrafluoroacelone hydrate, 1-chloro-2,4-
dinitronaphthalene, -chlora-2-nitropropane, 2-(2-
heptadecyl-2-imidazolin-1-yethanof, 2,3-dileydro-5-
phenyl-F 4-dithi-ine 1,1 4, 4-tetraoxide,
2-methoxyethylmercury acefate, 2-mrethoxyethylmercury
chilorde, 2-methoxyelhyvimercury siticale, 3-(4-chlurophe-
nyl)-5-methylrhodanine, 4-(2-nitroprop-1-enyljphenyl thio-
cyanateme, ampropyHos, anslazine, azithiram, badum
polysulfide, Bayer 32394, benodanii, benquinox, bentaluron,
benzamacril; benzamacril-isobutyl, benzamord, binapaeryl,
bis(metiylmercury) sulfate, bis(tributyitin} oxide, huthic-
bate, cadmivm calcium copper zing chiromate sulfate, car-
bamorpl, CECA, chlobenthiazone, chloranijonmethan., chlo-
rdenazole,  chlorquinox, climbazole. copper  bis(3-
phenylsaticylalc), copper zinc chremate. cufraneb, cupric
hydrazinium sulfate, cuprobam, cyclaturamid, cypendazole,
cyprofuram, decafentin, dichlone, dichilozoline, diclobutra-
zol, dimethirimol, dinocton, dinosulfon, dinoterbon, dipy-
rithione. ditalimfos, dodicia, drazoxolon, LDBP, ESBP. eta-
conazole, etem. ethirim. fenaminosulf. fenapanil, fenitropaa,
Auntrimazole, furcarbanil, furconazole. furconazole-cis, for-
meeyelox, furephanate, glyoding, griseofulvin, halscdnate,
Hercules 3944, hexylthiofos. $C1A085K. isopamphos, isov-
aledione, mebenil, mecarbinzid, metazoxolos, methiuroxant,
methylmercury dicyandiamide, metsulfovax. milneb. muco-
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chlorc anhydride, myclozolin, N-3,5-dichlerophenyl-suc-
cinimide, N-3-nitrophenylitaconimide, aatamycin, N-eth-
ylmercurio-4-toluenesulfonanilide. nickel bis
{dimethyldithiocarbamate}, ocCH, phenylmercury
dimethyldithiocarbamate, phenylmercury nitrate, phos-
diphen, prothiocarb; prothiocarb hydrochloride, pymcar-
balid, pyridinitri], pyroxychlor pyroxyfur, quinaceiol;
quinacetol sultfate, quinazamid, quinconazole, rabenzazole,
salicylanilide, SSF-109, sultropen, tecoram, tiadifluor, thi-
cyafen, thiochlorfenphim, fhiophanate, (hioguinox,
Hoxymid, triamiphos, iriarimol, trazbuti), tichlanide, orba-
cid, and zardamid, and any combinations thereof.

Additionally, the compounds of the present invention may
be cambined with other pesticides, including insecticides,
nematocides, miticides, arthropodicides, bactericides or
combinations thereof thal are compatible with the com-
pounds of the present invention in the medium selected for
application, and not antagonistic to the activity of the present
compounds to form pesticidal mixtures and synergistic mix-
tures thercof. The fungicidal compounds of the present dis-
closure may be applied in conjunciion with one or more other
pesticides to control a wider variety of undesirable pests.
When used in conjunction with other pesticides, the presently
claimed compounds may be formulated witl the other pesti-
cide(s), tank mixed with the other pesticide(s) or applied
sequentiaily with the other pesticide(s). Typical insecticides
include, but are not [imited to; 1,2-dichloropropane, abamec-
tin, acephate, acetamiprid, acethion, acetoprole, acrinathrin,
acrylonitrile, alanycarb, aldicarb, aldoxycarb, aldrin,
allethrin, allosamidin, allyxycarb,
alpha-ecdysone, alpha-endosulfan, amidithion, sminocarb,
amiten, amiton oxalate, amitmz, anabasine, athidathion, aza-
dirachtin, azamethiphos, azinphos-ethyl, azinphos-methyl,
azothoate, barjum hexafluorosilicate, barthrin, bendiocarb,
benfuracarb, beusuttan, heta-cyfiuthrin, heta-cypermethrin,
bifenthrin, bicallethrin, bicethanomethrin, biopermethrin,
bistriflnoron, borax, horie acid, bromfeavinfos, bromocyclen,
bromo-DDT, bromophos, bromophos-ethyl, bufencarb,
buprofezin, butacarb, butathiofos, butocarboxim, butonate,
butoxycarboxim, cadusafos. calcium arsenate, calcium
polysulfide, camnphechlor, carbanolate, carbaryi, carbofuran,
carbon disulfide, carbon tetrachloride, carbophenothion, car-
bosulfan, cartap, carlup hydrochloride, chlormntraniliproe,
chlorbicyclen, chiordane, chlordecone. chlordimeform, chlo-
rdimeform  hydrochloride, chlorethoxyfos, chlorfenapyr,
chtorfenvinphos., chlorfluazuron, chlormephos, chloroform,
chloropicrin, chlorphoxin. chlorpsazophos, chlorpysifos,
chlorpynifos-wethyl, chlorthiophos, chromalenoride, cinena
1, cinerin 11, cinerins. cismethrin, cloethocarh, closanted,
clothianidin, copper acetoarsenile, copper arsenate, copper
naphthenate, copper oleate, coumaphos. coumithoeate, crota-
mion, crotoxyphos, crufematc. cryolite. cyanofenphos,
cyanophos, cyanthoate, evaniraniiiprole. cyclethrin, cyclo-
prothrin, cyfuthrin, cyhalothrin, cypermetliin, cypheno-
thrin, cyromazine, cythioate, DDT. decarbofuran. delta-
imethrin, dewrephion. demephion-0. demephion-$, demeton,
demeton-methyl, demeton-0. demeton-O-metfiyl. demeton-
§, demeton-S-methyl. demeton-S-mothylsulphon. diafenthi-
uron. dialitos, diatomaceouns earth, dinzinon, dicapthon,
dichtofenthion, dichlorvos. dicresyl. dicrotaphos. dicyclanil,
dicldon, diflubenzuron. dilor, dimefiuthein,  dimefox,
dimetan, dimethoate. dimethrin, dimethylvinphos, dimetitan,
dinex, dinex-diclexine. dinoprop. dinosam. dinotefuran,
diolenolan, dioxabenzelos. dioxacarb, dioxathion, disalfo-
ton, dithicrofos, d-limonene. DNOC, DNOC-anmosivn.
DNOC-potassivm, DNOC-sodivm. doramectin, ecdyster-
one, emaniectin. emamectin benzoate. CMPC, empenthrin,

alpha-cypermethrin,
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endosuifan, endothion, endrn, EPN, epofenonane, epni-
nomectin, esdepallethiine, esfenvalerate, etapiios, ethiofen-
carb, ethion, ethiprole, etheate-methyl, cthoprophos, ethy!
formate, ethyl-DDD, ethylene dibromide, elliylene dichlo-
nide, ethylene oxide, etofenprox, ewrimlos, EXD, famphur,
fenamiphos, fenazaflor, fenchlorphos, fenethacarb, fen-
fluthrin, fenitrothion, fenobucarb, fenoxactin, fenoxycarb,
fenpirithrin, fenpropathrin, fensulfotlion, fenthion, fenthion-
ethyl, fenvalerate, fipronil, fonicamid, flubendiamide, fuco-
furon, Bucycloxuron, flucythrinate, flufenerism, lufenoxuron,
flufenprox, fluvalinate, fonofos, formetanate, formetanate
hydrachloride, formothjon, formparanate, formparanate
hydrochioride, Josmethilan, fospirate, fosthietan, furathio-
carb, furethrin, gamnta-cyhalothrin, gamma-HCH, halfen-
prox, halofenozide, HCH, HEOD, heptachlor, heptenophaos,
heterophos, hexafBumuren, HHDN, hiydramethylanon, hydro-
gen cyanide, hydroprene, hiyquincarb, imidacloprid, imipro~
thrin, imdoxacarb, iocdomethane, IPSP, isazofos, isobenzan,
isocarbophos, isodrin, isofenphos, isofenphos-methy], isop-
rocarb, isoprothiolane, isothioate, isoxathion, ivermectin,
jasmolin I, jasniofin I1, jodfenphes, juvenile hormione I, juve-
nife hormone 11, juvenite hormone 1il, kelevan, kinoprene,
lambda-cyhalothrin, lead arsenate, lepimectin, leptaphos,
lindane, linimfos, lufenuron, lyihidathion, malathion, mal-
onchen, mazidox, mecarbam, mecarphon, menazon,
mephosfolan, mercurous chloride, mesulfen{os, metaflumi-
zane, melhacrifos, melhamidophos, wmethidathion, methio-
carb, methocrotophos, methomyl, methoprene, methoxy-
chlor, methoxyfenozide, nethy] bromide, methy}
isothioeyanate, methylchioroforn:, methylene chloride,
metollnthein, inetolcarb, metoxadiazone, mevirphos, mexac-
arbate, mijbemectin, milbemycin oxime, mipafox, 1nirex,
mojosultap, monocrotophos, monomehypo, monosultap,
morphothion, moxidectin, naflafofos, naled, naphthajene,
nicotine, niffuridide, nitenpyram, nithiazme, nitrilacarb, nov-
ainron, noviftwnoron, omethoate, oxamyl, oxydemeton-me-
thyl, oxydeprofos, oxydisul foton, para-dichlorebenzene, par-
athion, parathion-methyl, penfluores, pentachiorophenol,
permethrin, phenkapton, phenothris, phenthoate, phorate,
phosalone, phosfolan, phosmet, phasaichior, phosphamidon,
phosphine, phoxim, phoxim-methyl, pirimeraplos, pismi-
carb, pinmiphos-ethyl, pirniphos-methyl, polassium arsen-
ite, polassinm thiocyanate, pp'-DDT, prajlethrin, precocene,
precocene I, precocene 111, primidophes, profencios, prof-
luralin, promacyl, pramecarb, propaphos, propetamplios,
propoxu, prothidathion, protiiofos, prothaate, protifenhute,
pyraclofos, pyrafluprole, pyrazophos, pyresmethrin, pyre-
thrin I, pyrethein i, pyrethrins, pyridaben, pyridalyl,
pyridaphenthion, pyrifluquinazon, pyrimidifen, pyrimitate,
pyiiprole, pyriproxyfen, quassia, quinalphos, quinalphos-
methyl, quinothion, rafoxanide, resimethrin, rosenond, ryania,
sabadiila, schradan, selamectin, silafluofen, silica gel,
sodium arsenmite, sodium fAuoride, sodinm hexafluorosilicate,
sodium  thiocyanate, sophamide, spinetoran, spinosad,
spiromesifen. spiroletramat. sulcofuron, sulcofuren-sodium,
sulllaramid, sulfotep, sulfoxaflor, suffuryl fuoride, sulpro-
fos, tau-Mluvalinate, 1azimeark, TDE, ichutenozide, 1ehufen-
pyrad, tebupirimios, iefiubenziron, tefiwhrin. temephos,

o TEPP, terailethrin, terbufos, tetrachloroethane, tetrachlorvin-

phos, tetramethnn, tetramethylButhrin, theta-cypermethrin,
thiacioprid, thiamethoxam, thicrofos. thiocarboxime. thiocy-
clam, thiocyclam oxalate, thiodicarb, thiofanox. thiometon,
thiosultap,  (hiosultap-disodiam, thiosuliap-monosodivm.
thuringiensin,  tolfenpyrad, tralomethrin.  transfiutlwin.
transpennethrin, triazathene, triazamate. iazophos. trichlo-
rfon. wrichlometaphes-3. trichloronat, trifenofos. wflumu-
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ron, trimethacarb, triprene, vamidothion, vaniliprole, XMC,
xylylcarb, zeta-cypermethrin, zolaprotos, and any combina-
tions thereof.

Additionally, the computnds ol the preseid invention may
he combined witl: herbicides thal are compaiible with the
compounds of the present invention in the medium selected
{or application, and not antagonistic to the activity of the
present compounds to form pesticidal mixtures and synergis-
tic mixtures thereof, The fangicidal compounds of the present
disclosure may be applied in conjunction with one or more
herbicides to control a wide variety of undesirable plants.
When used in conjunction with hegbicides, the presently
claimed compounds may be formlated with (ke herbicide(s),
tank mixed with he herbicide(s) or applied seguentially with
(he herbicide(s). Typical herbicides include, but are not lim-
ited to: 4-CPA; 4-CPD; 4-CPP,; 2,4-D; 3,4-DA; 2,4-DB; 3,4
DB; 2,4-DEB: 2,4-DEP; 3,4-DP,; 2,3,6-TBA; 2,4,5-T; 24,5~
TD; acetochlor, acifiuorfen, aclonifen, acrolein, alachlor,
allidochlor; alloxydim, allyl alcohol, alorac, ametridione,
ametryn, amibuzin, amicarbazone, amidosulfuron, aminocy-
ciopyrachior, aminopyralid, amiprofos-methyi, amiirole,
ammonium sulfamate, anilofos, anisuron, asulam, airaton,
atrazine, azalenidin, azimsulfuron, aziprotryme, barban,
BCPC, beflubntamid, beuazolin, bencarbazone, benfinralin,
benfuresate, bensutfuron, bensulide, bentazone, benzadox,
benzfendizone, benzipram, benzobicyclon, benzofenap, ben-
zoflwor, benzoylprop, benzlhtaruron, bicyclopyrone,
bhifenox, bilanafos, bispyribac, borax, hromacil, bromobaonil,
bromobutide, bromofenoxim, bromoxynil, brompyrazon,
butachlor, butafenacil, butamifos, butenachior, bulhidazole,
buthivron, butralin, butroxydim, buturon, butylate, cacodylic
acid, cafenstrole, calcium chlorate, calcium: cyanamide, cam-
bendichlor, carbasulam, carbetamide, carboxazole chlompro-
carb, carfentrazone, CDEA, CEPC, chlomethoxyfen,
chloramben, chloranacry}, chlorazifop, chlorazine, chlorbro-
muron, chlorbufam, chioreturon, chlorfenac, chlorfeuprop,
chlorflwazole, chlorflurenol, chloridazon, chlorimuron,
chlomitrofen, chioropon, chlorotoloron,  chloroxuron,
clloroxynil, chlorpropham, c¢hlorsslfumn, chlorthal, chlor-
thiantid, cinidon-ethyl, cinmethylin, cinosalfuron, cisanitide,
clethodim, cliodinate, clodinafop, clofop, clomazone, clom-
eprop, cloprop, cloproxydim, clopyralid, cloransnlam, CMA,
copper sullate, CPMF, CPPC, credazine, cresol, cumyluron,
cyanatryn, cyanazine, cycloate, cyclosulfamuron, cycloxy-
dim, cycliron, cyhalofop, cyperquat, cyprazine, cyprazole,
cypromid, daimuron, dalapon, dazomet, delachlor, desme-
dipham, desmetryn, di-allate, dicamba, dichlobenil, dichlo-
ralurea, dicldormate, dichborprop, dichlomprop-I’ diclofop,
diclosulam, diethamaquat, diethatyt, difenopente, difenoxu-
ron, difenzoquat, diflufenican, diflufenzopyr, dimncluros,
dimepiperate, dimethachlor, dimethametryn, dimethenamid,
diiethenamid-P,  dimexano, dimidazon,
dinofenate, dinoprop, dinosam, dinoseb, dinoterb, diphena-
mid, dipropetryn, diquat, disul, dithiopyr, diuron, DMPA,
DNOC, DSMA, EBEP, eglinazine, endothal, epronaz, EFTC,
erbon, esprocarb, ethalfluralin, ethametsuifuron, ethidimu-
ron, ethiofale, etholumesate, ethoxylen, ethoxysulluron, elin-
viey, viaipromid, swbehzanld, EXD, fenasulam, fenoprop.
fenoxaprup, fenoxaprop-P, fenoxasullone, fenteracol, fenthi-
aprep, fentrazamide, fenuron, ferrous suHate, Hamprop,
Aamprop-M, flazasulfuron, forasulam, Auazifop, fluazifop-
P. Auazolate, Aucarbazone, fucelosulfuron, fluchloraiis,
Audenacet, Aufemcan, fufenpyr, lumetsulan, Aumezin, -
nticlorag, hemioxazis, {Jumipropyn. Sluemeturon, flnorod-
ifen, Aunroglycofer, Nuoromidine, Auoronitrofen, fluothi-
uron, Aupnxam, Aupropacil, Aupropanate, Aupyrsubfuron,
Auridone, Auorochloridone, fluoroxypyr, Aurtamone, flutls-
acet, fomesafen, foramsul furon, fosamine, furyloxylen. gla-
fosinate, glufosinate-P, glyplosate, halesalen, halosulfuron,
haloxydive, haloxyfop. haloxyfop-P. hexachloroaceione.

dinilramine, ;
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hexaflurate, hexazibone, imazamethabenz, Imazamox,
imazapic, imazapyr, imazaquin, imazethapyr, imazosul furon,
indanofan, indaziflam, jodobonii, iodomethane, iodosulfu-
ron, joxynil, ipezine, ipfeacarbazone, ipryiidain, isocarba-
mid, isccil, isnmethiozin, sonaruron, isopolinate, isopropa-
lin, isoproturon, isouron, isoxabep, isoxachlortole,
isoxaflutole, isoxapyrifop, karbutilate, ketospiradox,
lactofen, lenacil, linuron, MAA, MAMA, MCPA, MCPA-
thiocthyi, MCPB, mecoprop, inecoprop-I, inedinoterb,
sefennreel, melluidide, inesuprizie, mesosulluron, mesotd-
one, metam, metainifop, metarnitron, metazachlor, metazo-
sulfiron, metfurazon, methabenzthiazuron, methalpropalin,
methazole, methiobencarb, methiozelin, methivron, meth-
ameton, methoprotryne, methyl bromide, methyl isothiocy-
anate, methyldy mron, metabenzuron, metobromuron, meto-
Jachlor, metosulam, metoxuron, metribuzin, melsulfuren,
molinate, monatide, monisouron, monochloroacetic acid,
monoelinuren, monuron, morfamquat, MSMA, naproanilide,
napropamide, naptalam, neburon, nicosulfuron, nipyra-
clofen, nitralin, nitre fen, nitrofluorfen, nozflurazon, norurosn,
OCH, orbencarb, ortho-dichlorchenzene, orthosulfamuron,
aryzalin, oxadiargyl, oxadiazon, oxapyrazou, oxasulfuros,
oxaziclomefone, oxyfvorfen, parafluoron, paraquat, pebu-
late, pelargonic acid, pendimethalin, penoxsulaim, pentachlo-
rophenol, pentanochior, pentoxazone, perfluidone, pethoxa-
mid, phenisopham, phemnedipham, phenmedipham-ethy],
phenobenzuron, phenylmercury acetate, picloram, picolin-
afen, pinoxaden, piperophos, polassium arsenite, potassium
azide, potassium cyanate, pretilachlor, primisuifiuron, pro-
cyazine, prodiamnine, profluazol, profluralin, profoxydim,
proglinazine, prometon, prometryn, pmpachlor, propanil,
propaquizafop, propaziue, propham, propisochlor, propoxy-
carbazone, propyrisul{uron, propyzamide, prosulialin, pro-
sulfocarh, prosulfuron, proxan, prynachlor, pydanon, pyra-
clonil, pyraflufen, pyrasulfotole, pyrazolynate,
pymazosulfuron, pyrazoxyfen, pyribenzoxim, pyributicarb,
pyriclor, pyridafol, pyridate, pyrifialid, pyriminchac, pyn-
misulfan, pyrithiobac, pyroxasulfone, pyroxsulam, quinclo-
rac, quimmerac, quinoclamine, quinonamid, gquizalofop,
quizaiofop-P, rhodethanil, rimsulfuron, saflufenacil, S-meto-
lachlor, schuthylazine, sechumeton, sethoxydim, siduron,
simazine, simeton, simetryn, SMA, sodium arsenite, sodinm
azide, sodium chlorate, sulcotrione, sullailate, sulfentrazune,
sulfometran, sulfosul{uron, sulfuric acid, sulglycapin,
swep, TCA, tebutam, tebuthiuron, tefarylirione, iembotrione,
tepraloxydim, terbacil, terbucarb, terbuchlor, terbumeton,
terbuthylazine, terbuiryn, tetrafluoron, thenylchlar, thiaz-
afluorcn, thiazopyr, thidiazimin, thidiszuron, thicncarba-
zone-izethiyd, thifensul furot, thiobencarb, tiocarbazil, tioclo-
rim, lopramezone, lralkoxydim, td-allate, triasulforon,
triaziflam, libenuron, iricamba, tnclopyr, tridiphune, (o-
etazine, wrifloxysul furon, trifluralin, wrifusulfuron, trfop, tri-
fopsime, trihydroxytriazine, irimeturon, tripropindag, tritac
tritosulfuron, vernotate, and xyfachlor.

Anather embodiment ol the present disclosure is a method
fur e contru] or preveition of fiigal atack. This method
comprises applying to the soil, plant, roots. foliage, secd or
lacus of the fimgus, orto a locus in which the infestation is to
be prevented (for example applying w cereal or grape plants},
a fungicidally effective amount of one or more of the com-

U pounds of Fonmuta 1. The compounds are suitahle for treat-

meat of varous plasts at fungicidat fevels, while exhibiting
fow phyintaxicity. The compounds may be useful both i a
protectant andfor an eradicant fashion.

The compounds have been found 1o have signilicant fin-

5 picidal effect particularly for agriculmral use, Many of the

compounds are particularly effective for use with agricultuzal
craps and horticultural plants.
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1t will be underslood by those in the art that the efficacy of
the compound for the foregoing fungi establishes the general
ulility of the compounds as fungicides.

‘The compounds have broad ranges of activity against fun-
gicidal pathogens. Ixemplary pathogens may include, but are
ot limited to, wheat Jeaf bloteh (Septoria fritici, atso known
as Mycosphaerella graminicola), upple scab (Fenturia
inacgualis), and Cercospora leaf spots of sugar beets {Cer-
cospora beticola), peanuts (Cercospora arachidicola and
Cercosporidium personatum) and other crops, and black
sigatoka of bananas {Mycosphaerella fitfiensis). The exacl
amount of the aclive material to be applied is dependent not
only on the specific aclive material being applied, but also on
the particular action desired, the fungal species to be con-
trolicd, and the stage of growih thereof, as well as the part of
the plant or other product to be contacted with the compound.
Thus, all the compounds, and formulations contaimng the
same, may not be equally effective at similar concentrations
or against the same fungal species,

The compounds are effective in use with plants in a dis-
ease-inhibiting and phytologically acceptable amount. The
term “diseasc-inhibiting and phytologically acceptable
amownt” refers to an amount of a compound that kills or
inhibits the plant disease for which contro} is desired, bui is
not significantly toxicto the plant. This amouant will genezally
be from about 0.1 to about 1000 ppru (parts per mitlicn), with
1 to 500 ppm being preferred. The exact concentration of
compound required varies with the fungal disease to be con-
trolled, the type of formulation emsployed, the method of
application, the particular plant species, climate conditions,
and 1he Jike. A suitable application rale js fypically in the
range {rom about .10 to about 4 gouuds/acre (about 0.01 to
0.45 grams per square meter, gim*)

Any range or desired valve given herein may be extended
ot aitered withoul loging e effecls sought, as is opparent to
the skifted person for an understanding of the teachings
herein.

‘The compounds of Formula 1 may be made nsing well-
known chemical procedures. Intennediates not specifically
mentioned in this disciosure are either commercially avail-
able, may be made by routes disclosed in the chemical litera-
ture, ar may be readily synihiesized from commercial sfarting
materials wtilizing standard procedures.

The following examples are presented 1o illustrate the vari-
ous aspects of the contpounds of the present disclosure and
should not be construed as limitations o the claims. ’

IEXAMPLES .
Example 1

Preparation of 1-Benzenesul fony}-5-fluoro-4-imino-
3-meihyl-3.4-dihydro-1H-pyrimidin-2-one {Com-

pound 1)
Y
E /\S
A
P
HN l'l\' Q
CH;

4-Antino- | -henzenesuHonyl-5-fluoro-EH-pyrimidine-2-one

{200 meg. 0.7 mmol) was stirred at room temperature in
dimethy? formamide (3 mL) together with anhydrous potas-
sium carbonate (210 mg. 1.5 nunal}. lodemethane (210 mg,
1.5 numol) was added and the mixtvre was heated at 60° C, for

=

20

e
(=

o
=]

45

50

35

60

65
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3 hours. After couling to room temperature, the mixture was
partitioned betwsen ethy] acetate (FtOAc} and water. The
orpanic phase was dried over magnesium sulfate, filiered, and
evaporatcd. The crude product was purified by chromatogra-
phy on silica gel (gradient, 20 to 80% EtOAc in petroleum
ether} 1o isolate 1-henzenesuifonyl-5-flucro-4-imino-3-me-
thyl-3,4-dihydro-1H-pyrinidin-2-one (106 mg, 50%) as a
wiite solid: mp 144°C.; '"H NMR (600 MHz, IMSO0-d,) &
8.52 (s, 1H), 8.03-8.00 {w, 2H), 7.97 {(d, I=5.9 Hz, 1H),
7.80-7.76 (m, 1H), 7.67-7.63 (m, 2H), 3.09 (s, 3H); ESIMS
m/z 284 ([M+H]"}.
Cotmpounds 2-4 in Table 1 were prepared via this route.

Fxample 2

Preparation of 1-benzenesulfonyi-5-fluoro-4-mmino-
3-ethyl-3,4-dihydro- 1H-pynmidin-2-oue (Componad
&)

(0]
A
F. 1/5‘
//L\\O
HN N o]
CH;

To a 25 ml. sealed tube were added 4-amino-!-benzene-
sulfouy-5-fluoro-1H-pyrimidine-2-one (1.0 g, 3.71 mmel),
anhydrous potagsium carbonate (K;CO;; 2.05 g, 14.9 nunol),
and N,N-dimethyHormamide (DMF; 10 mL), followed by
todoethane (Et]; 3.45 g, 22.3 mmol). The reaciion vessel was
sealed, and the reacdon mixture was warmed to 60° C. and
stirred for 1 hour. The reaction mixtare was cooled to room
temperature, diluted with ethyl acetate {E1OAC; 250 mL}, and
washed wilh water (H,O; 3x100 mL). The orpanic phase was
dried over magnesium suifate (MgSQ,,), (iltered, and the sol-
vent evaporated under reduced pressure. Purification by Qash
chromatography (SiQ,, EtQAc/Hexanes gradient) afforded
benzenesulfonyl-5-fucro-4-imino-3-cthyl-3,4-dibydro-1H-
pynmidin-2-cne as a pale yellow solid (200 mg; 18%): mp
163-166°C.; "H NMR (400 MHz, DMSO-d,) $8.82 (i, 1F1},
8.20 (d, 1=6.8 Hy, 1B, 8.02 (dd, ]=8.4, 1.] Uz, 21T), 7.70
(ddd, J=6.9, 2.3, 1.1 Hz, 1H), 7.66 (dd, J=10.7, 4.9 Hz, 2H),
331 (g, 7.2 Hz, 2H), 1.09 (1, 7=7.2 Hz, 3H); ESIMS m/z
298 ([M+HT).

Compounds 7-9 were prepared as described in Example 2,

Example 3

Preparation ol 3-benzyl-3-fluore-d-imino- 1 -(4-meth-
cxyphenvlsulfonyl)-3. 4-dihydropyrimidin-2{1H)-one
(Compound 5}

o, ©
N/

F
N

oL
N N s} o

In a 20 mL microwave vial, S-fluoro-4-imino-1-(4-meth-
axyphenyisulfony])-3.4-dihydropyrmidin-2{1i1)-one (111
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mg, 0.37 mmol) was stirred at room temperatare in dimethyl
Torntaide (3 mb) logether with anlydrous potassium car-
bouate (210 mg, 0.55 mmol). Benzylbromide (89 pL, 0.75
o) was added. The reaetion was capped and placed nn a
Biotage Initiator microwave reactor for 20 min at 130° C,,
wilh exlernal IR-sensor temperatuge monitoring frem the side
of the vessel. The reaction mixmre was cooled to room tem-
perature, diluted with ethyl acetate (EtOAc; 250 mL), and
washed with water (H,0; 3x100 mL). The organic phase was

3

14

dried aver magnesium sulfate (MgSO,), filtered, and the sol-
vent evaporated under reduced pressure. Pavification by flash
chromatngrphy (Si0),;, FiNAo/Hexanes gradient) afforded
3-benzyl-5-fluoro-4-anmo-1-{4-methoxyphenyisultony])-3,
4-dihydeopyrimidin-2(1F)-one as 4 pale yellow oil (15 mg;
11%): '"H NMR (490 MHz, CDCl,) & 8.09-8.02 (m, 3H),
738-7.27 {m, 6H), 7.00-6.96 (m, 2H), 4.05 (d, |=5.7 Hz, 2H),
3.87 (s, 3H). ESIMS nv'z 391 ({M+HY).

TABLET

Compounds and Relatad Characterization Data

Com-

pound

Appear- mp  ESTMS

Stauctuce ame (PC) + 'HNMR

(5]

o

\\J’

C‘] Iz

HN N

HN

white 144
solid

pale  136-

yellow 139
salid

pale 15%-

yellow 162
salid

white  147-

solid 13D

Yellow —

284

200

314

318,

321

391

$8.52 (5, 1H),
4.03-8.00 {m,

Y, 797 (d, i =

5.9 liz, 111),
7.80-7.76 (m,
IH), 7.67-
7.63 (m, 2H},
3.09 (s, 3H).

68.00(d,J=
132 Hz, 18),
7.81 {m, 2H),
7.59{(d, T=
5.27 Hz, 1H),
7.18 {uz, 1H),
3.57 (s, 3H).

S84 (d,) =
9.22 Hz, 2H),
7.74(d,T=
5.27 Hz, 1H),
7,04 (d,T=
5,23 Hy, 2H),
3.0 (s, 3H),
31 (s, 3H).

58.02(d, ) =
2.9 Hz, 2H),
771 (1=
5.27 5z, 111),
757(d, 1=
2.90 Hz, 2H),
3.32 {s, 3H).

"H NMR (400
MHz. CDCy)
b 8.09-8,02
{m.3H), 7.38-
7.27 {m, 613),
7.00-6,96 (m,
21). 4,65 (d, J =
5.7 Hz, 2H),
3.87 s, 3H).




US 8,263,603 B2

15
TABLE I-continued
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Compounds nnd Related Chamelerization Dats

Com-
pound
No.

Appear- mp

Stnicture ance (°C} +

ESIME

JHNMR !

Pale 163- 298
Yeliow 166

salid

7 F Tale 163 332

Yellow 168

— 9 Solid
Imje—\n——%'s\—@‘m
N« %

Tale 107- 328

Yellow 111

Pale 132- 366
Yellow 185

Selid

8,82 (m, 1H),
£20(d, T=6.8
Hz, 1H), 8.02
(i, ;= 8.4,
1.1 Hz, 253,
779 (ddd, ) -
69,23,
Hz, 1H), 7.66
(dd,) =107,
4.9 Hz, 213,
330 (g T=7.2
Hz, 2H), 189
(r,1=7.2Hz,
3H).

TH NMR (400
MHz, DMS0O-
46+ D,0
(95:5) §8.26
{, 7= 4.7 Hz,
1H), 804 (4, T =’
8.8 Hz, 2H),
7.75(4, T=8.8
He, 2H}, 3.33
{q, 7=73 Hz,
2H), 1.09 (4, T =
7.2 Hz, 3H).

58.75 (dd, T =
7.2,34 Uz,
1H), 8.26 (d, 1 ~
68 Hz, 1H),
7.96 {4, 7= 8.9
He, 2H), 7.17
{d, 7=5.0 Hz,
201}, 3.87 (s,
3H),3.32 (g, ) =
7.2 Hz, 210),
1094, T=72
He, 3H).

'H NMR (400
MHz, DMSO-
dé6+ D0
195:5)) 6'8.29
W, 1=65Hz,
1), 7.71 (m,
3H) 335 (g. b=
7.2 Hz, 2H),
131, 1=1.2
Hz, 3H).

! Al spectia wera recarded in TIMSO-clg #1300, 400 or 600 MHz snless otherwise staled.
50
Exumple 4

Evaluation of Fungicidal Activity: Leat Blotch of
Wheat (Mycasphacrella graminicola; anamorph:
Septaria tritici; Bayer code SEPTTR)

53

Wheal plants {variety Yuma) were grown from seed in a
greenhouse in 50% mineral soil/50% soil-less Metro mix
unti] the frst lealwas fully emerged, with 7-10 seedlings per 60
pol. These plants were inoculated with an aqueous spore
suspension of Septoria iritici either prior to or afier fungicide
treatments. After inoculation the plants were keptin 1%
relutive humidity (one day in a dark dew clranber [ollowed by
twao days in a lighted dew clramber) 1o permit spores to ger-
minaie and infect the leaf. The plants were then transferred o
a greepthouse for disease to develap.

The fbllowing table presents the activity ol typical com-
pounds ol the present disclosure when evalualed in these
experiments. The ellectiveness of ke test compounds in con-
trolling disease was determined by assessing the severity of
disease an trealed plants, and then converting the severity 1o
percent contrel based on the Jevel of disease on untreated,
ineevlated plants.

in eacl: case of Table 11 the rating scale is as follows:

4 Discase Coulrol Rating

76-100

51-73

26-30
25

Nat Tested

Mmoo D
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TABLETI

One-Tray Protectant {T DP) wnd Three-Day Curalive
3 DY Ackivily of Corpotnnds on SEPTTR at jU0 ppig

SEPTTR SEPTTI
10 P 100 PPM
Cnpid 1ne DG

1 A A

2 A A

3 A A

4 A A

3 n n

& D n

7 B A

B D B

9 D A

What is claimed is:

1.
Fj\/\h‘/k]
L
Sy N 0

By

wherein R, is:
H

R,is:
C,-C, afky] optionally substimted with R;
henzyl optionally substituted with 1-3 R,

1

15

25

30

18

Ry is —S8{0)aRy;

R, is independently halogen, C,-C, alky), C,-C, haloalkyl,
C,-C,alkony, C,-C, haloalkoxy, C,-C, alkylthie, C,-C,
liatoalkylihis, smino, C,-C, alkylamino, C,-Cg alkoxy-
carbonyl, C,-Cg alkylearbonyl, C,-C, alkylaminocarho-
nyl, fiydroxyl, or C4-C 4 tdalicylsilyl;

R, is independently halogen, C, -Cy alkyl, C,-C, halealkyl,
C,-Cgalkony, C,-C haloalkoxy, C,-Cgalkylthio, C,-Cy
haloalkylthio, amino, C,-C, alkylamino, C,-C, dialky-
laminy, C,-Cg4 alkoxycarbenyl, or C,-Cg alkylearhonyl,
aitro, hydroxyl, ar cyana;

K is €,-C, alleyl, C,-C, haloalkyl, amino, C,-Cg4 alky-
lamino, C,-C, dialkylamino, a phenyl or benzyl wherein
each of the phenyl or the benzyl may be optionally
substituted with 1-3 R;, or a 5- or 6-membered saturated
ur unsaturated Huy conlaining 1-3 hetervatoms wherein
each ring may be optionally substifuted with 1-3 Ry,

2. A composition for the control of a fangal pathogen
including the compound of claim 1 and a phytologically
acceptable carner material.

3, The composition of claim 2 wherein the fungal pathogen
is Apple Scab (Fenturia inmequalis), Leaf Blotch of Wheat
(Septaria tritici), Leaf spot of sugarbeets (Cercospora befi-
¢ola), Leaf Spot of peanut (Cercospara arachidicola), and
Black Sigatoka (Mycosphaerells fifiensis).

4. A method for the contral and prevention of funpal attack
on 2 plant, the method inchding the steps of:

applying a fungicidally effective amount of at least one of
the compounds of elaim 1 {o at least onte of the plant, an
area adjacent 1o the plant, soil adapted to support growth
of the plant, o root of the plant, foliage of the plant, and
a seed adapted to produce the plant.

2 % * F Ok




